Abstract. We derive analogues of theorems of Ramanujan, Koshliakov and Guinand for primitive characters. As particular examples, transformation formulas involving the Legendre symbol and sums-of-divisors functions are established.
Introduction
Let A = {a(n)}, −∞ < n < ∞, be a periodic sequence of period k. Then its complementary sequence B = {b(n)}, −∞ < n < ∞, is also periodic with period k and is related to A by Now in addition, if we assume that a(n) is completely multiplicative, then from [1] , we find that a(n) must be a Dirichlet character modulo k, say χ(n). Here, k is assumed to be greater than 1.
Let G(n, χ) = k m=1 χ(m)e 2πimn/k be the Gauss sum associated with χ. Then we know that the complementary sequence of A is given by B = {b(n)} = {G(−n, χ)/k} (see [1, p. 172] ). Since we require b(n) to be completely multiplicative, we work with only primitive characters modulo k, since then, the Gauss sum G(−n, χ) is separable, so that G(−n, χ) = χ(−n)G (1, χ) . Thus if χ(n) is primitive modulo k, then its complementary sequence is given by {χ(−n)G(1, χ)/k}.
Preliminary Results
We use the well-known fact [7, p. 978 
We require the simple asymptotic formula [15, p. 202 ]
to ensure the convergence of series and integrals and to also justify the interchange of integration and summation several times in the sequel. We need several integrals of Bessel functions beginning with [7, p. 705 , formula 6.544, no. 8]
for s ∈ C, Re β > 0 and Re γ > 0. We need the related pair [7, p. 697, formula 6.521, 
Now we state below a generalization of a theorem of G.N. Watson for even and odd periodic sequences first given by B.C Berndt [3, p. 171], which will be used in theorems 3.1 and 4.1 in the subsequent sections.
Lastly, we state Frullani's integral theorem [12, p. 612, Equation (1)]:
Theorem 2.2. Let f (x) be a continuous, Lebesgue integrable function over any inter-
where
3. Character analogues of theorems of Ramanujan, Koshliakov and Guinand for even primitive characters
Throughout this section, χ(n) denotes an even primitive character. Then it can be seen that χ(n) is also even and primitive. The complementary sequence is given by {χ(n)/G(1, χ)}, since G(1, χ) = G(1, χ) . Then the complementary sequence of {χ(n)/G(1, χ)} can also be calculated, and it turns out to be {χ(n)/k}. First we give a character analogue of the Ramanujan-Guinand formula. 
Next we state and prove a character analogue of Koshliakov's formula.
Theorem 3.3. If α and β are positive numbers, αβ = π 2 and s is any complex number, then
in (3.3), we find that
Next we give generalizations of theorems on page 254 of Ramanujan's Lost Notebook [13] , [5] .
Finally we give a character analogue of the last theorem on page 254 of Ramanujan's Lost Notebook [13] .
Corollary 3.7. If a > 0 and n 5 is the Legendre symbol modulo 5, then
4. Character analogues of theorems of Ramanujan, Koshliakov and Guinand for odd, primitive characters
In this section, we consider the case when χ(n) is a primitive odd character modulo k. Then the complementary sequence is given by 
Since G(1, 
Next we state and prove a character analogue of Koshliakov's formula for odd characters. 
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